MIL-O-454458B (PA)

23 September 1976
SUPERSEDING
MIL-0-4S445A (Ord)
30 September 1962

MILITARY SPECIFICATION

Tais specification is approved for use by Picatinny Arsenal,
Capartment of the Army, and is available for use by all
Z=zpartments and Agencies of the Department of Defense.

1.1 Scope.-This specification covers Octol, a high explosive
‘ntended for use as a high explosive mixture in ammunition (see
2.1).

1.2 Classification.-Octol shall be of the following types
zad classes as specified (see 6.2):

Type I - Octol 75/25

Type II - Octol 70/30
Cless 1 - 12 efflux seconds
Cless 2 - B efflux seconds

2. APPLICABLE DOCUMENTS

2.1 Issue of documents.-The following documents of the issue
:n effect on date of invitation for bids or request for proposal
Tsrm a2 part of this specification of the extent specified herein.

SPECIFICATIONS
FEDEZAL
F=-8-366 - Sieve, Test
MILITARY
MIL-T-248 - Trinitrotoluene (TNT)

MIL-H=-Us5444- HMX
MIL-A-48078- Ammunition, Standard Quality
Assurance Provisions, General

Specification for

{Zeneficial comments (recommendations, additions, deletions)
( 2nd any pertinent data which may be of use in improving
I:his document should be addressed to: Commander, Plcatinny
i arsenal, Dover, N.J. 07801 by using the self addressed
is;andardiza:ign Document Improvement Proposal (DD Form

1426) appearing at the end of this document or by letter.

FSC: 1376



MIL-0-45445B (PA}
STANDARDS
MILITARY

MIL-STD-286 - Propellants, Solid: Sampling,
Examination and Testing

MIL-STD-650 - Explosive: Sampling, Inspection
and Testing

DRAWINGS
ARMY

7548644 - Box, Packing for High Explosives, Assembly,
Details, Packing and Marking

7548645 -~ Carton, Packing, Reusable-Collapsible for
High Explosives, Assembly Details, Packing
and Marking

(Copies of specifications, standards, drawings and publicatlons
required by contractors in connection with specific procurement
funetions should be obtained from the procuring activity or as

directed by the contracting officer).

2.2 Other publications.-The following documents form a part
of this specification to the extent specified herein. Unless
otherwise indicated, the issue in effect on date of invitatlons
for bids shall apply.

AMERICAN SOCIETY FOR TESTING AND MATERIALS

ASTM E300 - Sampling Industrial Chemicals,
Standard Recommended Practice for

(Application for copies should be addressed to the American
Society for Testing and Materials, 1916 Race Street, Phila-
delphia, Penn. 19103).

3. REQUIREMENTS

3.1 Material.-Octol, Type I and Type II, shall consist of
Grade B HMX conforming to MIL-H-4544L4 except that 100 percent
of the HMX shall pass through a Number 8, U.S. Standard Sieve.
A blend of Grade A and Grade B HMX may be used provided that
the mathematical weighted average of the blend's purity is
98 percent minimum. The HMX shall be thoroughly and uniformly
incorporated with trinitrotoluene conforming to Type I of
MIL-T-248.
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3.2 Composition.-The composition of Octeol shall comply
with Table I when determined as specified in 4.5.1.

LY Labs
Constituent Type I Type II
HMX, percent 75.0 + 2.0 70.0 + 2.0
TNT, percent 25.0 + ?.G 30.0 + 2.0

3.2.1 The HMX, determined in 4.5.1 shall consist of HMX in
the beta form only (see 6.3) when tested as specified in 4.5.1.1.1.

3.3 Properties.-The properties of Octol shall conform to
requirements specified in Table II when determined as specified
in applicable sub-paragraphs of paragraph 4.5.

TARLE II

A Fhb At

Applicable
Properties Requirements Sub-paragraphs

Moisture, Maximum

(Max.) Percent 0.25 §.5.2
Insoluble particles

Number (No.) of particles

retained on No. 60 United

States Standard Sieve, Max. 5 4.5.3
Acetone insoluble matter,
Percent, Max. 0.10 h.5.4
Viscosity, efflux seconds,
Mo v
Type 1 15 4.5.5
Type II
Class 1 12 4.5.5
Class 2 8 h.5.5

3.4 Pirst Article Inspection.-This specification contains
technical provisions for the first article inspection. Require-
ments for the submission of first article samples by the con-
tractor shall be as spec?fied _n the contract. {(see 6.2)

3.5 Workmanship.-The Octol shall be free of foreign matter
such as wood, paper, metal and dirt, when determined as specified
in 4.5.6. The Octol shall be in the form of buds or strips
that are free flowing. No chunks that are greater than three
and one half inches long, two inches wide or one quarter of
an inch thick are permitted when determined as specified in

4.5.6.

¥
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4. QUALITY ASSURANCE PROVISIONS

4,1 Responsibility for Inspection and Standard Quality
Assurance Provisions.-Unless otherwise speclified herein or
in the contract, the provisions of MIL-A-48078 shall apply
znd are hereby made a part.of this detail specification.

4,2 Classificaticon of Inspections.-The following types
of insnections shall be conducted on this item: :
a. First Article Inspection (see 4.3).

r P T I SV R . S . P T do o m [ A
0. RUdllLy LONLIormance JdilopoLurlull \oec 3.9

4.3 First Article Inspection {see 6.3)

4_.3.1 Submission.-The contractor shall submit a Tirst
zrticle sample as designated by the Contracting Officer for
zvaluation in accordance with provisions of 4.3.2. The firz:
z»ticle shall consist of ten (10) pounds of Octol obtained
7 sampling as described in 4.4.3. The samples shall be
zatained from a production batch which has been produced by
zh1e contractor using the same procduction processes, pro-
2adures and equipment as will be used in fulfilling the
rantrast. All materials shall be obtained from the szme
zsurces of supply as will be used in regular prcduction.

L.3.2 Inspections to be Perfcrmed.-The sample will be
subjected by the Government to any or all of the examinaticrs
:r teszs specified in U4.4.3 of this specificaticn.

L.3.3 Rejection.-See MIL-A-UZ278.

b L Quality Conformance Inspection

L 4,1 Inspection Lot Formation.-Inspection lots =shall

»amply with lot formation provisicons of MIL-A-LB978. For
~ne material covered by this specification, a lot shalil
2onsist of a homogeneous blend of Octol of one type and
2lass (if applicable), only, from one or more batches, procizad
=y one manufacturer, in accordances with the same speci-
“ication, or same specification revision, under one con-
Sinuous set of operating conditions. Each batech shall
aonsist of the gquantity of Octol that has been subjected tc
the same unit chemical or physical process. In addition,
Inspection lots of Octol shall contain:

a. Type I TNT from one lot interfix number, Irom
one manufacturer.

b. Grade B HMX or blend of HMX from one manufacturz>.

4.4.2 Examination.-Unless otherwise specified in the
Classification of Defects and test tables, sampling plans
for major and minor defects shall be in accordance with
MIL-STD-105, Inspection Level II (See MIL-A-H48078).
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4.4.3 Testing

4.4.3.1 Sampling.-Two samples, one quart each, shall be
tzxen from each batch. The samples shall be collected as tre
mzserial discharges from the casting belt.

Collect the first sample during the first half of the
praduction run. Start collecting the material at the begin-
niag of the production run. The material shall be collectec
2t approximately equal time intervals, in approximately equzl
amsunts, throughout the duration of the first half of the
praoduction run. Mix the resulting sample thoroughly. 1In a
sinilar manner, collect another sample during the second
nzlf of the production run. The last collection of the
meterial, for thilis sample, shall occur during the final
pmase of the production run.

Test samples from each sample shall be subjected o

t-2 tests of paragraph 4.5. If any test sample fails to
rz2t the applicable requirements (paragraph 3), the batch
s=211 be rejected. The classification for the tests shall
vz as given in Table III.

TABLE III
rr3pection/Recuirement Defeect Classification
Ccoposition (see 3.2) Major

Mcisture (see 3.3) Major
l*solubln Particles (see 3.3) Major
Aratone Insoluble Particles (see 3.3) Major
Viscosity (see 3.3) Major
Ve kmansqlp (see 3.5) Minor

4.t L Inspection Equipment.-The government reserves ths
rizht to inspect the contractor's equipment and determine trz:
k= has available and utilizes correctly, measuring and test
ec1ipment of the required accuracy and precision and that trz
i=mstruments are of the proper type and range to make measur:z-
m=ents of the required adburacy. Commercial inspection equic-
mant shall be employed where applicable for all tests &nd
examinations specified in 4.5. The contractor is responsit’s
for assuring that proper calibration procedures are followeZ.
Government approval of all inspection equipment is requirec
prior to its use for acceptance purposes (see 6.1).

j .5 Test Methods and Procedures (see 6.5).-The tests
in 4.5.1 through 4.5.6 shall be performed using prescribed
analytical procedures for replicate determinations given in
standard analytical textbooks.

4.5.1 Determination of Composition
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4.5.1.1 HMX Content.-Weigh approximately a 10 gram portion
22 the sample to the nearest 0.001 gram. Transfer the sample
<32 a 50 ml beaker and add 30 ml of hot benzene solution (approxi-
zately 50°C) saturated with RDX and HMX. Cover the beaker with a
watech glass and place on a steam hotplate. (or steam bath and
=intain a glass rod and occasionally stir the solution. Accurateiy
weigh a2 clean dry filtering crucible which was previously
w2ated to 100° + 5°C. Remove the beaker from the steam hot-

=—ate and stir i'!-\p contentsg to insure TNT is in solution, Allow

mtA Ve At VA L= LR~} - NS A W

tne contents of the beaker to cool to ambient temperature. Zlace
t=ze previously weighed crucible on a vacuum flask and apply
Tacuum. Stir the sample, then rinse the ex,.losives from the
“irring rod and watch glass into the crucible using the
éaturatéd benzene solution from a wash bottle. Filter the
~quid through the crucible, rinse the beaker and then wash
:he residue with two 5 ml portions of the saturated benzene
z3lution. Filter all the liquid from the sample and place :he
srucible and contents in the steam- heated dryer (or steam
2ated oven) until dry (10-30 minutes). Remove the crucible
“»om the heat source, allow it to cool to ambient temperature

znd weigh. Calculate the percentage of HMX as follows:

Parcent EMX = 100A

W
anere:
A = weight of residue, grams
W = welght of sample on a molsture free basls, grams

£,5,1.1.1 HMX analysis for presence of alpha HMX.-The =iX
cztain=d in 4.5.1.1 shall be used for this determination. Zxanmine
she HMX for the presence of alpha HMX using X~-ray diffracticn as
Zageribed in paragraph 4.3.1.1 of MIL-H-UshbhiB.

4.5.1.2 TNT Content.-The TNT content shall be determirszd
v difference. The percentage of HMX (see 4.5.1.1) shall te

s:btracted from 100 percent.

4.5.2 Determination of Molsgture~Karl Fischer Method
;see 6.6).-Determine the moisture content in accordance with
¥athod 101.5 of MIL-STD-286. The special solvent in this

istermination shall ceonsist of equal volumes of anhydrous

=2thanol and benzene throughly mixed. If necessary, the
solvents shall be dried by distillation. (see 6.7)

4.5.3 Determination of Insoluble Particles.—Accurately
weigh a sample of approximately 50 grams {on a dry weight
sasis) and quantitatively transfer the sample to a one (1) iiter
szaker. Add 100 ml of hot acetone (approximately 50°C)
t0o the beaker. Place a stirring roed in the beaker, cover

with a watch glass and heat the contents of the beaker on
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a steam heated hot plate (or steam bath) with periodic
stirring. Let the sample remain on the steam heated hot
plate until all of the explosives are in solution. If all
the explosives do not go into solution, additionzl hot acetone
mzy be added. Pour the mixture through a small U.S.

Standard No. 60 sieve conforming to RR-S-366 and carefully
collect all the filtrate in a beaker. Quantitatively trans-
far the residue from the beaker to the sieve with acetone,

and collect the acetone in the beaker containing the filtrazs.
Tmen, wash the sieve with the acetone to remove &ny remaln-
i~z tracr- of explosive, and again collect the &cstone in

t=»e filtrate beaker. Dry the sieve. Count and sxamine

L -——
ary particles retained on the sieve. The filtrzt=z and

+*2 residue shall be used for the acetone insolutle mat-
ter determination as specified in 4.5.4.

4 ,5.4 Determination of Acetone Inscluble Maz:er.-Accu-

P~ T s s £209

tely weigh (to the nearest .0001 gram) a clean Iry fil-
ring crucible. Place the crucible on a vacuum ’ask and

ply vacuum. Quantitatively transfer the filtrezts collescte:l
the insoluble particle determination (paragrezz 4.5.3) irn::
crucible using acetone from a wash bottle tc rinse the
ker. Quantitatively transfer all insoluble gpzx»ticles
talned on the U.S. Standard No. 60 sieve from the in-

uble particle determination into the filterirz zrucitle

h the crucible thoroughly with acetone from & wzsh bottle
remove any traces of explosives. Filter all _ZIguid fom

w

R IS Y]
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tne sample, then dry the crucible in the steam hszted dryer
or steam heated oven (10 to 30 minutes). Remove the cru-
¢cinle from the heat source and allow to cool to zrmtzient
bsnperauur Accurately welgh the crucible and Iculate

.
- - £ P Y. o Y -
;age of acetone insoluble material as t1owWs:

¢
Al

[T m
<) ll'i

Percentage, acetone

insoluble material = R x 100
W
Wrare:
R welght of residue, grams

W weight of sample used for insoluble particle test, zrams

4.5.5 Determination of Viscosity.-The viscosZ:ty shall t=z
. determined in accordance with Method 212.1 of MI_-3TD-650
except that the material must be held in the melz dot uncil
ail of the sample melts.

10
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h.5.6 Workmanship.-Visually examine the material at least
swice during a production run to determine compliance with
#zrkmanship and form requirements as specified in 3.5.

5. PREPARATION FOR DELIVERY

5.1 Packing - (see 6.2)

5.1.1 Level A.-The Octol shall be packed in wooden
*cxes in accordance with dwg. 7548644,

5.1.2 Level B.-The Octol shall be packed in fiberboard
:zrtons in accordance with dwg. 7548645,

5.2 Marking.-Marking shall be 1in accordance with dwg.
TI486LL and 75u48645.

6. NOTES

6.1 Intended Use.-Octol is intended for use as a high
z¥xplosive in warheads.

6.2 Ordering Data.-See MIL-A-4#8078. Procurement docunents
swould a2l1so specify the type and class (if applicable) of Octol
~zquired.

6.3 Holston Defense Corporation's, Standing Operating Procedure
P) 2310-1900-F for the manufacture of Octol should not result in
pelymorphic conversion of beta HMX to the alpha HMX form. There-
e, Cctol manufactured using this procedure does not have to be
te¢ for the presence of alpha HMX (see 3.2.1). However, if any
:T the following pressures and temperature, as stated in S0P-1510-
~=20-F, are elevated:
a. incorporation kettle Jjacket pressure of 15 psig, max.
b. temperature of Octol in incorporation kettle, 105°C max.
¢. hold up kettle pressure of 5 psig, max.

¥ in
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the first five (5) batches of Octol produced by the meodifiei pro-
cadure shall be tested for the presence of alphz HMX, as described
in 4.,5.1.1.1. If any batch exhibits the presence2 of alpha ZIX,
thaat batch shall be rejected and every subsequent bateh of Jctol
oroduced by the modified process shall be examirad for the :rresencs
¢ alpha HMX.

This precaution is being dictated because current studies
indicate polymorphic conversions at higher temperatures.

6.4 Submission of Inspection Equipment Desizns for Apprcval.-
S2e MIL-A-L48078. Submit ecquipme: ¢ designs, as rezuireé¢ to C:immander,
Tfcatinny Arsenal, ATTN: SARPA-QA-T, Dover, New ersey 078C..

6.5 Prior approval of the Contracting Officsr is requirss
faor use of equivalent test methods. A descriptizsn of tThe priposec
=athod should be submitted through the Contracting Officer z:c:
Cammander, Picatinny Arsenal,ATTN: SARPA-QA-A-P, Dover, New
Jarsey 07801. This description should include tut not te lizlted
T2 the procedures used, the accuracy and precisicn of the m=Zhod,
t2st data to demonstrate the accuracy and precislon andé drawings
=2 any special equipment reqguired.

6.6 Moisture Determination.-Analytical Stariard Method
Zumber C-3 dated 4 October 1971 by the Holston IZzfense Corp:orztion
-2y be used in place of the Moisture DeterminatZ:zn as srecillzd
©in b,5.2. Any other method must be zpproved by icatinny Arsznal,
Zsver, Hew Jersey 07801, ATTH: SARPA-QA-A-P pricr to use.
6.7 The Karl Fischer method given in MIL-87--286 wzas
c-oSen because 1t is considered a better method Zor this mazsrial.

dian: rrelafling =~
Army-PA srmy-F~

Sroject Number: 1376-A064
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